Abstract-We transformed radial velocities compiled from more than 1400 published sources, including the Geneva-Copenhagen survey of the solar neighborhood (CORAVEL-CfA), into a uniform system based on the radial velocities of 854 standard stars in our list. This enabled us to calculate the average weighted radial velocities for more than 25 000 HIPPARCOS stars located in the local Galactic spiral arm (Orion arm) with a median error of ±1 km/s. We use these radial velocities together with the stars' coordinates, parallaxes, and proper motions to determine their Galactic coordinates and space velocities. These quantities, along with other parameters of the stars, are available from the continuously updated Orion Spiral Arm Catalogue (OSACA) and the associated database. We perform a kinematic analysis of the stars by applying an Ogorodnikov-Milne model to the OSACA data. The kinematics of the nearest single and multiple main-sequence stars differ substantially. We used distant (r ≈ 0.2 kpc) stars of mixed spectral composition to estimate the angular velocity of the Galactic rotation, ω • = −25.7 ± 1.2 km s −1 kpc −1 , and the vertex deviation, l = 13
INTRODUCTION
Radial velocities of several tens of thousands of stars have been measured in recent years with precisions of better than ±1 km s −1 , making joint analyses of stellar proper motions and radial velocities of considerable importance for studies of stellar kinematics. An appreciable fraction of these highprecision radial velocities were measured using the CORAVEL photoelectric cross-correlation spectrometers and digital spectrometers of the HarvardSmithsonian Cenrter for Astrophysics (CfA) and can be found in the catalog of Nordstr¨om et al.
[1] (hereafter, the CORAVEL-CfA catalog). These authors and Gontcharov [2] showed that the combined use of proper motions and radial velocities, interstellarextinction estimates, multicolor photometry, and binary parameters makes it possible to draw conclusions about the absolute magnitudes, ages, masses, and Galactic orbits of the stars and the evolution of Galactic structures over millions of years and to perform other stellar-kinematic studies. In order to systematically collect, analyze, and reduce the corresponding observational material, we have created and have been continuously updating our database for stars with known coordinates, parallaxes, proper motions, and radial velocities.
Although the mutual alignment and density of spiral arms in the solar neighborhood require a special study, intrinsically bright HIPPARCOS stars, which are tracers of the Galactic spiral arms, enable us to estimate fairly confidently the position and size of the local spiral arm. The HIPPARCOS catalog is complete to about 7.3 m in the band of the Milky Way, i.e., for stars with absolute magnitudes M < −2 m located out to 600 pc, given that, as a rule, the extinction is lower than 0.5 m in this region. Moreover, stars with absolute magnitudes M < −4 m belonging to neighboring spiral arms are represented almost completely in this catalog. The distribution of intrinsically bright stars over the Galactic octants and in the heliocentric distance presented in Table 1 indicates that, first, nearby intrinsically bright stars are distributed almost uniformly over the Galactic octants; second, such stars are not distributed uniformly in Galactic longitude at greater distances; and, third, the distribution changes abruptly at a heliocentric distance of more than 700 pc. Thus, within 400 pc from the Sun, only the Scorpio-Sagittarius association can be identified near a Galactic longitude of about 340 • . At distances between 400 to 700 pc, intrinsically bright stars are mostly concentrated near latitudes of 90 • and 225 • , possibly indicating the directions to which BOBYLEV et al. the local spiral arm extends, as well as the width of the arm, which is about ±500 pc in the directions of the Galactic center and anticenter. The predominant longitudes change beyond 800 pc: the regions of enhanced density of intrinsically bright stars near 110 • and 290 • correspond to the well-known Perseus and Sagittarius arms, respectively. We can thus refer to the region within 500 pc of the Sun as the portion of the local Orion arm that surrounds us.
Currently, radial velocities are known and parallaxes are relatively accurate primarily for stars within 500 pc of the Sun, i.e., within the local Galactic spiral arm (Orion arm). For this reason, we called the catalog based on our database the Orion Spiral Arm Catalog-OSACA (http://www.geocities.com/orionspiral/). The database, with its numerous tables, relations, and queries is a sort of "factory," whereas the final product that can be distributed is the OSACA catalog, which consists of several tables that are periodically compiled from the database.
The goal of this paper is to describe the catalog and to analyze the most interesting examples of its use for studies of the kinematics of stars in the solar neighborhood. One such example is analyzing the effect of an adopted model for the binarity of the nearest stars on their kinematic parameters. As another example, we considered relatively distant A0-A5 stars exhibiting a negative K effect. We performed our kinematic analysis using the Ogorodnikov-Milne model. We determined the Schwarzschild ellipsoid to analyze the residual velocities of the stars and construct twodimensional distributions in the U, V plane.
CONTENT AND FORMAT OF THE OSACA CATALOG
The core of the OSACA catalog are the six quantities that describe the position and velocity of a star in space: α, δ, π, µ α , µ δ , and V r . These quantities are used to calculate the coordinates X, Y , Z and the space velocities U , V , W [3] in the standard Galactic Cartesian coordinate system, where X increases toward the Galactic center, Y in the direction of Galactic rotation, and Z in the direction of the North Galactic Pole. The OSACA catalog is continuously updated with new published data. Every substantial change in the input data is followed by a recalculation of the dependent quantities; for example, the velocity components U , V , and W are recomputed after a refinement of the radial velocities in the database.
Since positions and velocities are known sufficiently precisely only for stars of the HIPPARCOS catalog [4], the OSACA catalog currently includes only these stars, although we collect data for other stars in our database as well. The proper motions of the HIPPARCOS stars considered have median errors in the proper motion of ±0.0007 yr −1 , in the right ascension and declination of ±0.0006 yr −1 , and in the tangential velocity of ±0.0009 yr −1 . The proper motions of some of the stars considered have low accuracy due to their binarity. To refine these proper motions, we used a combination of coordinate and proper-motion data from the HIPPARCOS catalog and from ground-based catalogs in accordance with the method of Goncharov and Kiyaeva [5] . The parallaxes, equatorial coordinates, and proper motions of the stars considered are updated comparatively infrequently, when new data whose accuracy are superior to the HIPPARCOS data become available. Thus, the main data that are collected and refined are the stellar radial velocities.
